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materials information presented, 52-56 
Glasses 
crushing, electrohydraulic, 41 
heat transfer, effects of high-rate, 99 
properties of ceramic, 204 
Gold 
welding, laser, 229 
Gold (irradiated) 
damage, 101 
Gold (molten) 
corrosive effects, 211-12 
Gold-thorium alloys 
euctectics, 183 
Graphite 
(see also Carbon) 
bonding, pressure, 164 
coatings for, 166 
hot isostatic pressing, 227 
metal diffusion in, 39 
oxidation inhibition, 18 
reaction with H, 197-98 
reaction with steam, 197 
reaction with vitreous C, 75 
Graphite (boronated) 
thermal conductivity, 140 
Graphite (Ir-coated) 
oxidation, 135, 209 
Graphite (irradiated) 
annealing effects, 196 
dimensional changes, 197, 220 
Poisson’s ratio increase, 196-97 
preparation, 74 
stability, 135 
tensile-strain limits, 197 
Graphite (pyrolytic) 
Th diffusion in, 186-87 
vapor deposition, 47 
Graphite (refractory-metal-coated) 
preparation, 228 
Graphite (TiN-ZrO2-coated) 
preparation, 109 
Graphite (TiN)(ZrO2-coated) 
preparation, 109 
Graphite (Y203-ZrO2-coated) 
preparation, 109 
Graphite joints (irradiated) 
performance of cemented, 18 
Graphite powder 
bonding, pressure, 106-7 
Graphite single crystals (irradiated) 
defects, 18 
Graphite spheres (fueled) 
bond testing using infrared radiometer, 49 








Hafnium 
annealing, 93 
corrosion, 24, 207 
electrodeposition, 228 
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heat capacity, 40 
N diffusion in, 84 
oxidation, 139 
O diffusion in, 83-84 
phase transformation, 139 
stress relaxation, 93 
vapor deposition, 166 
welding to Zircaloy, 24-25 
Hafnium (irradiated) 
tensile properties, 139-40 
Hafnium boride 
preparation, 40 
Hafnium carbide 
casting, 105 
emissivity, 140 
fluorination, 40 
oxidation, 40 
preparation, 40 
Hafnium ceramics 
preparation of ultrahigh-purity, 154 
Hafnium diboride, 40, 84 
Hafnium dioxide powder 
preparation of ultrahigh-purity, 154 
Hafnium halides, 40 
Hafnium-iridium alloys 
phase studies, 83 
Hafnium-molybdenum alloys 
use for brazing, 168, 170, 229 
Hafnium-molybdenum-vanadium alloys 
use for brazing, 168, 170 
Hafnium-molybdenum-zirconium alloys 
use for brazing, 168, 170 
Hafnium monocarbide 
development of fused, 163 
heat capacity, 40 
heat of formation, 99 
Hafnium mononitride-rhenium-tungsten 
system 
tensile properties, 214 
Hafnium-nickel alloys 
mechanical properties and recrystal- 
lization, 24 
Hafnium-niobium alloys 
phase studies, 37, 83 
Hafnium-niobium-zirconium alloys 
use for brazing, 168, 170 
Hafnium-rhenium-tungsten alloys 
phase studies, 37 
Hafnium-tantalum alloys 
corrosion, 207 
oxidation, 29 
phase studies, 83 
use for brazing, 168, 170, 229 
Hafnium-tantalum-tungsten alloys 
(see T-111) 
Hafnium-tin alloys 
phase studies, 24-25 
Hafnium-tungsten alloys 
mechanical properties, 148 
Handbooks 
high-temperature materials, 39 
Hastelloy 280 
corrosiam, 28 
Hastelloy B 
corrosion, 28 
Hastelloy C 
corrosion, 28, 146-47 
Hastelloy N 
corrosion, 28, 146-47 
ductility, 35 
oxidation, 87 
Hastelloy W 
use for welding, 230 
Hastelloy X 
carburization, 87 
corrosion, 28 
nitridation, 87 
use for welding, 230 
Hastelloy X (irradiated) 
ductility, 155-56 
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mechanical properties, 33 
stress-rupture properties, 155-56 
Hastelloy X-280 
carburization, 143 
corrosion, 87 
oxidation, 143 
Haynes 25 
carburization, 87, 143 
corrosion, 30, 207, 211 
nitridation, 87 
oxidation, 143 
welding, 230 
High-Temperature Lattice Test Reactor 
corrosion of alloys, 28 
High-temperature materials 
handbook, 39 
HP 9-4-20 
welding, 170-71 
HP 9-4-25 
welding, 170-71 
HP 9-4-45 
welding, 170-71 
Hydrogen-iridium-lithium system 
properties, 137-38 
Hydrogen-lithium-rhodium system 
properties, 137-38 
Hydrogen-niobium-zirconium system 
phase studies, 201 
Hydrogen-niobium-zirconium system 
(irradiated) 
strength, 81 
Hydrogen-nitrogen-zirconium system 
structure, 81 
Hydrogen-platinum-plutonium dioxide 
system 
interaction, 63 
Hydrogen-uranium-zirconium system 
combustion, 81 
Hydrogen-zirconium system 
equilibrium dissociation pressures, 22 
phase studies, 22, 81 


Incoloy (irradiated) 
corrosion, 143 
Incoloy 800 
corrosion, 28-29, 87 
thermal-stress fatigue, 212 
Incoloy 800 (irradiated) 
properties, 156 
Inconel 
corrosion, 28, 89, 211 
creep-rupture properties, 36 
stability, metallurgical, 36 
Inconel (irradiated) 
corrosion, 143 
Inconel 600 
corrosion, 28, 87 
welding to Zy, explosive, 109-12 
Inconel 600 (irradiated) 
properties, 156 
Inconel 625 (irradiated) 
properties, 156 
Inconel 718 
corrosion, 87 
Inconel 718 (irradiated) 
properties, 156 
Inconel X 
corrosion, 28, 207 
Indium (molten) 
corrosive effects, 146, 211-12 
Indium-plutonium alloys 
phase studies, 178 
Indium-thorium alloys 
mechanical properties, 63, 183 
Indium-thorium-zirconium alloys 
hot hardness, 183 
INOR-8 
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stress-rupture properties, 344 
Inorganic coatings 
technology, 228 
Iridium 
corrosion, 211-12 
Iridium coatings 
behavior on graphite, 135, 209 
feasibility for Nb and Ta, 209 
Iridium-molybdenum alloys 
phase studies, 37 
Iridium-niobium alloys 
phase studies, 37-38, 216 
Iridium-tantalum alloys 
phase studies, 37-38 
Iridium-tungsten alloys 
interdiffusion, 39 
use for brazing, 229 
Iron 
compatibility with Eu oxides, 84 
corrosion, 28, 31 
creep-rupture properties, 36 
diffusion in Zr, 39 
microstrain, 152 
solubility in molten K, 209 
Iron (Armco) 
welding, 168 
Iron (irradiated) 
C precipitation in, 221 
damage, 159 
Iron (white) (irradiated) 
graphitization, 100 
Iron alloys 
impact properties, 91 
U diffusion in, 153 
Iron alloys (2541) 
corrosion, 87 
Iron coatings 
failure of, on U, 175 
Iron-nickel-plutonium alloys 
transformation, 61 
Iron oxide-lanthanum oxide-nickel oxide 
system 
phase studies, 155 
Iron oxide-nickel oxide system 
phase studies, 155 
Iron-plutonium alloys 
transformation, 61 
Iron-plutonium alloys (molten) 
corrosive effects, 30 
Iron-plutonium dioxide dispersions 
preparation, 6 
Iron-plutonium mononitride-uranium 
mononitride dispersions 
preparation, 6 
Iron-plutonium-uranium alloys 
casting, 45 
ignition, 62 
Iron-silicon-uranium system (irradiated) 
swelling, pressure effects on, 191 
Iron-thorium alloys 
eutectics, 183 
Iron-uranium alloys 
phase studies, 58 
Iron-uranium dioxide dispersions 
preparation, 6 
Iron-uranium dioxide dispersions 
(2541 alloy-clad) 
preparation, 125 
Iron-uranium mononitride dispersions 
preparation, 6 
Iron-uranium rods 
rolling, 45 
Iron uranium silicide 
crystal structure, 129-30 
Iron-yttrium alloys 
U diffusion in, 153 
Iron-zirconium alloys 
transformation kinetics, 150 
Iron-zirconium diboride system 
oxidation, 25 
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Joining (explosive), 109-12 


Kovar 
tensile properties, Cs effects on, 211 
welding, laser, 228-29 


Lanthanum beryllide 
thermal dissociation, Be vaporization 
during, 80 
Lanthanum oxide-nickel oxide system 
phase studies, 155 
Laser interferometry testing, 116-17 
Laser welding 
uses, 229 
Lead (molten) 
corrosive effects, 89, 146, 211-12 
Lead-thorium alloys (molten) 
corrosive effects, 89 
Lead-uranium alloys (molten) 
corrosive effects, 89 
Level indicators 
ultrasonic, 231 
Lithium (molten) 
corrosive effects, 89-90, 146, 211-12 
Lithium bromide-lithium hydride system 
phase studies, 201 
Lithium chloride-lithium hydride system 
phase studies, 201 
Lithium halides 
spectroscopy, 40 
Lithium hydride 
bonding, pressure, 107 
Lithium hydride-lithium iodide system 
phase studies, 201 
Lithium hydride-sodium chloride system 
phase studies, 201 
Lithium hydride systems 
phase studies, 201 
Lithium-magnesium alloys 
development, 163 
Lithium-nickel-palladium alloys 
use for brazing, 230-31 
Lithium-silver alloys (irradiated) 
He diffusion in, 15 
Lucalox 
corrosion, 211 


Magnesium 
Pu diffusion in, 97, 123 
Magnesium (irradiated) 
corrosion and mechanical properties, 30 
Magnesium alloys 
Pu diffusion in, 123 
welding, explosive, 231 
Magnesium coatings 
failure of, on U, 175 
Magnesium-neodymium alloys 
mechanical properties, 35 
Magnesium-niobium alloys 
hardness and phase studies, 35 
Magnesium oxide 
compatibility with UO,, 189 
hot isostatic pressing, 227 
mechanical behavior, 219 
Magnesium oxide (irradiated) © 
expansion, 220 
Magnesium oxide coatings 


development, 67 
Magnesium oxide-plutonium dioxide 
system 
phase studies, 63 
Magnesium oxide powder 
bonding, pressure, 106 
Magnesium oxide single crystals 
mechanical behavior and explosion 
effects on structure, 219 
Magnesium oxide-zirconium dioxide system 
destabilization and high-temperature 
properties, 155 
Magnesium-vanadium alloys 
hardness and phase studies, 35 
MAR-M-200 
properties, 34 
MAR-M-302 
properties, 34 
MAR-M-322 
properties, 34 
Marble 
crushing, electrohydraulic, 41 
Martensite (Zr) 
tempering, 215-16 
Mercury 
corrosive effects, 30, 210-12 
Metal borides 
use in control rods, 25 
Metal coatings 
preparation on ceramics, 99-100, 166-67 
Metal coatings (refractory) 
electrodeposition, 228 
Metal oxide coatings 
for graphite, 166 
Metal oxides 
electrodeposition, 108 
Metal oxides (rare earth) 
use in control rods, 25 
Metal powders 
bonding pressure, 106 
Metal whiskers 
production on Cu, 108 
Metallic fuels 
Geneva Conference papers, 52-53 
Metals 
bonding, pressure, 47, 164 
casting, graphite mold for reactive-, 106 
compatibility with U carbides, 11 
eddy current diffusion in, 49 
electroplating with oxides, 108 
forming, explosive, 167 
H permeation through, 153 
iodide refining, 47 
joining to ceramics, 106 
plating of, 109 
reactions with gases, 14 
thickness change detection, 171-72 
Metals (bec) (irradiated) 
electrical resistivity, annealing effects 
on, 159 
Metals (irradiated) 
mechanical properties, 100 
Metals (molten) 
corrosive effects, 29, 91, 211-12 
diffusion coefficients, 212 
Metals (rare earth) 
effects on Zr, 97 
electrodeposition, 165 
properties, 97 
Metals (refractory) 
behavior, 218 
bonding, pressure, 164 
coatings of, 48, 209 
corrosion, 88-89 
enthalpy, 218 
metallurgy, 94-97 
properties, 218 
tensile properties, Cs effects on, 211 
thermal expansion, 218 
Ti carbide deposition on, 48 
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welding, 167-68 
Metals (refractory) (inorganic-coated) 
technology, 228 
Metals (refractory)(silicide-coated) 
behavior, 166 
preparation, 109 
Metals (transition) 
interactions with C, 97 
pack boronizing of, 48 
Mobile Low Power Plant No. 1 
fuel development, 125 
Moderator materials, 18-23, 74-81, 135- 
38, 196-201 
Geneva Conference papers, 55-56 
Molybdenum 
bibliography, 96-97 
brazing, 48, 168, 170, 229 
chemical plating using, 109 
coatings for, 209 
compatibility with UO2, 189 
corrosion, 89-90, 211 
creep-rupture properties, 156 
dislocation structures, 36 
ductile-brittle transition, 217 
ductility, B effects on, 152 
electrodeposition, 228 
flow, strain-rate dependence of, 213 
fracture, 95, 214 
grain refinement, B effects on, 152 
hardness, 96 
internal friction, 36 
mechanical properties, 218 
microstrain, 152 
notch-tensile properties, 213-14 
oxidation, 29, 88, 218 
O gettering effects on Fe solubility 
in molten K, 209 
pack boronizing of, 48 
plastic strain, 148 
reaction with water, 31-32 
self-diffusion in, 218-19 
solute diffusion in, 218-19 
stored energy release from cold- 
worked, 101 
strength, 96 
stress-rupture properties, 91 
tensile-ductility transition, 92-93, 213 
tensile properties, 213-14 
tensile properties, Cs effects on, 211 
thermal expansion, 96 
thermal properties, 218 
use for brazing, 229 
vapor deposition, 166 
vapor pressure, 37 
welding, 167, 229 
yield point, 217 
yielding, strain-rate dependence of, 213 
Molybdenum (irradiated) 
creep-rupture properties, 156-57, 159 
defects, 148 
dislocation loops, 221-22 
ductility, 159 
properties, 159-60 
slip lines, 221 
stored-energy release, 101 
Structure, 159-60 
Molybdenum (phosphide-coated) 
oxidation, 144 
Molybdenum (Re-coated) 
preparation, 228 
Molybdenum (silicide-coated) 
oxidation, 88 
Molybdenum alloys 
bibliography, 96-97 
coatings for, 48 
development, 96 
microstructure, 36 
tensile properties, 36 
Molybdenum alloys (coated) 
preparation, 109 
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Molybdenum alloys (Pt-clad) 
oxidation, 89 
Molybdenum alloys (Pt-Rh alloy-clad) 
oxidation, 89 
Molybdenum alloys (slurry-coated) 
preparation, 144 
Molybdenum coatings 
failure of, on U, 175 
Molybdenum couples 
heat treatment, 47 
Molybdenum-molybdenum disilicide 
system 
interdiffusion, 39 
Molybdenum-nickel alloys 
properties, 149 
Molybdenum-niobium alloys 
oxidation, 143, 208 
Molybdenum-niobium-tantalum-tungsten 
alloys 
yield point return, 151 
Molybdenum-niobium-titanium alloys 
elasticity and shear modulus, 94 
Molybdenum-niobium-titanium-vanadium 
alloys 
elasticity and shear modulus, 94 
Molybdenum-niobium-uranium alloys 
stress cracking, 177-78 
transformation, 59-60 
Molybdenum-niobium-vanadium- 
zirconium alloys 
(see B-66) 
Molybdenum-osmium-tungsten alloys 
phase studies, 37 
Molybdenum oxide films 
preparation of thin, 41 
Molybdenum-palladium-rhenium alloys 
use for brazing, 229 





Molybd plutonium dioxide-uranium 
dioxide dispersions 
properties, 7 


Molybdenum-plutonium-uranium alloys 
casting, 45 
compressive properties, 3-4 
ignition, 3 
properties, 121 
tensile properties, 3 
thermal expansion, 3 
Molybdenum-rhenium alloys 
dislocation structures, 36 
internal friction, 36 
mechanical properties, 91 
precipitation in, sigma-phase, 152 
stress-rupture properties, 91 
twinning, 95 
Molybdenum-rhenium-tungsten alloy tubing 
preparation, 163 
Molybdenum-rhenium tungsten alloys 
ductility, 163 
fabrication, 106 
melting, 106 
properties, 95 
stress-rupture properties, 91 
Molybdenum-rhenium-tungsten alloys 
(Mo-clad) 
fabrication, 106 
Molybdenum silicide 
oxidation, 88-89 
Molybdenum single crystals 
crystallography, 151-52 
deformation, 94-95, 217 
dislocation loops in quenched, 152 
self-diffusion in, 219 
structure, fine, 217 
Molybdenum-tantalum alloy single crystals 
cleavage and electrical transport, 217 
Molybdenum-tantalum-tungsten alloys 
fabrication, 225 
Molybdenum-thorium alloys 
hot hardness, 183 
Molybdenum-titanium alloys 
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bonding, pressure, 47, 164 

corrosion, 90 

local order, 150-51 

notch-tensile properties, 213-14 

tensile properties, 213-14 
Molybdenum-titanium-uranium alloys 

stress cracking, 178 
Molybd m-titani Vv di alloys 

elasticity and shear modulus, 94 
Molybdenum-titanium-zirconium alloys 

(see also TZM) 

phase studies, 37 
Molybdenum tubing 

properties, 37 
Molybdenum-tungsten alloys 

casting, centrifugal, 46 

corrosion, 146 

local order, 150-51 
Molybdenum-uranium alloys 

corrosion, 60 

deformation, 58 

electroplating Ni on, 165-66 

fabrication, 105 

mechanical properties, 178 

properties, 120 

stress cracking, 177-78 

transformation, 59-60 
Molybdenum-uranium alloys (irradiated) 

corrosion, 178 

damage, 120-21 

phase studies, 121 

swelling, 130 
Molybdenum-uranium dioxide cermet 

fabrication, 125 
Molybdenum-uranium-zirconium alloys 

corrosion, 60 

transformation, 59-60 
Molybdenum-vanadium alloys 

use for brazing, 229 
Molybdenum-zirconium alloys 

internal friction, 36 

transformation kinetics, 150 








NaK 
corrosive effects, 146-47, 211 
Neodymium oxide 
hardness and melting point, 25 
Neptunium (irradiated) 
electrical resistivity, 191 
Neutron-image intensification 
use in nondestructive testing, 171-72 
Nickel 
compatibility with Eu oxides, 84 
corrosion, 28, 207, 211 
creep-rupture properties, 36 
deposition on Al alloy (6061), 48 
deposition on Be, 166 
diffusion in graphite, 39 
electrodeposition, 108, 165-66 
electroforming, 107 
O gettering effects on Fe solubility 
in molten K, 209 
reaction with UN, 130 
solubility in molten K, 209 
welding, laser, 228-29 
Nickel alloys 
corrosion, 86-87 
hot isostatic pressing, 226 
tensile properties, Cs effects on, 211 
Nickel alloys (200) 
creep-rupture properties, 36 
Nickel alloys (270) 
creep-rupture properties, 36 
Nickel alloys (MAR-M-200) 
properties, 34 
Nickel alloys (TD) 
bonding, diffusion, 168 
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corrosion, 28 
joining, 113, 230 
recrystallization, 149 
Nickel coatings 
properties on Nb-Zr alloy, 166 
scaling, 227-28 
Nickel foils 
bonding to Mo-Ti alloys and W pressure, 
47 
Nickel-nickel systems 
surface diffusion, 154 
Nickel-niobium alloys 
electrodeposition, 107-8 
Nickel-plutonium alloys 
transformation, 61 
Nickel-silver systems 
surface diffusion, 154 
Nickel solid solutions 
self-diffusion, 97 
Nickel-tantalum alloys 
electrodeposition, 107-8 
recrystallization, 218 
Nickel-thorium alloys 
eutectics, 183 
Nickel-tin-zirconium alloys 
hardening, 215 
martensite stability in, 215-16 
mechanical properties, 215 
thermal stability, 215 
Nickel-titanium alloys 
electrodeposition, 107-8 
Nickel-titanium-zirconium alloys 
corrosion and hardening, 215 
Nickel tubing (PyW-coated) 
development, 109 
Nickel-tungsten alloys 
creep properties, 147 
properties, 149 
self-diffusion, 97 
Nickel-uranium alloys (Al-clad) 
ultrasonic testing, 231 
Nickel-zirconium alloys 
corrosion and hardening, 215 
Nickel-zirconium diboride system 
oxidation, 25 
Nicrobraze 
corrosion, 28 
Niobium 
bibliography, 96-97 
compatibility with irradiated C-Pu-U 
system, 4 
contamination in vacuum systems, 150 
corrosion, 31, 89-90, 212 
creep-rupture properties, 92 
deformation, plastic, 91-92 
diffusion in, 98 
electrodeposition, 108, 228 
hardness, 96 
heat content, 150 
hot isostatic pressing, 226 
internal friction, 216 
mechanical properties, 216, 218 
metallurgy, 151 
nitridation, 143-44 
oxidation, 143-44, 208, 218 
O contamination in vacuum, 38 
O gettering effects on Fe solubility 
in molten K, 209 
pack boronizing of, 48 
phase transformation, 38 
plastic strain, 148 
self-diffusion, 39, 219 
solubility in molten K, 209 
strain aging effects, 216 
strength, 96 
stress-corrosion cracking, 210 
tensile properties, Cs effects on, 211 
thermal expansion, 96 
thermal properties, 218 
use in high-temperature alloys, steel, 
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and superalloys, 151 
vapor deposition, 47, 228 
Niobium (coated) 
preparation, 109, 209 
Niobium (irradiated) 
defects, 148 4 
Niobium (Ir-coated) 
feasibility, 209 
Niobium (phosphide-coated) 
oxidation, 144 
Niobium-95 
diffusion in Ta and Zr, 98 
Niobium alloys 
(see also AS-30, B-66, C-129 Y, 
Cb-752, D-43 and FS-85) 
bibliography, 96-97 
corrosion, 29 
creep properties, 151 
development, 96, 151 
oxidation, 208 
Re effects on faulting, 151 
welding, 112-13 
Niobium alloys (Cr-Si-Ti-coated) 
feasibility, 209 
Niobium alloys (coated) 
oxidation, 144 
preparation, 109 
Niobium alloys 
(see D-43 and FS-85) 
Niobium alloys (Pt-clad) 
oxidation, 89 
Niobium alloys (Pt-Rh alloy-clad) 
oxidation, 89 
Niobium alloys (slurry-coated) 
preparation, 144 
Niobium alloys (V-modified disilicide- 
coated) 
feasibility, 209 
Niobium beryllide 
oxidation resistance, 21 
Niobium carbide 
effect on ferrite grain growth in 
mild steel, 151 
interaction with W, 96 
precipitation in austenitic steel, 151 
Niobium carbide-tungsten system 
phase studies, 96 
Niobium diboride 
emissivity and thermal conductivity, 84 
Niobium foils 
bonding to Mo-Ti alloys and W pres- 
sure, 47 
Niobium hydride 
structure, 22 
Niobium monocarbide 
thermal expansion and thermodynamic 
properties, 40 
Niobium monocarbide-uranium mono- 
carbide system 
deformation, 190 
Niobium-niobium-titanium alloy couples 
interdiffusion in, 219 
Niobium-nitrogen system 
phase studies, 151 
Niobium oxide-tungsten oxide system 
phase studies, 41 
Niobium oxides 
structure, 208 
Niobium-palladium alloys 
phase studies, 37-38 
use for brazing, 229 
Niobium-platinum alloys 
phase studies, 37-38 
Niobium-plutonium dioxide-uranium 
dioxide dispersions 
properties, 7 
Niobium-plutonium-uranium alloys 
properties, 121 
Niobium powder 
bonding, pressure, 106 


Niobium-rhenium alloys 
transition temperature, 151 
Niobium-rhodium alloys 
phase studies, 37-38, 216 
Niobium-ruthenium alloys 
phase studies, 37, 151 
properties, 38 
Niobium-silicon system coatings 
for refractories, 209 
Niobium single crystals 
annealing, 39, 150 
yield strength, 216 
Niobium-tantalum alloys 
welding, 150 
Niobium-tantalum-tungsten alloys 
corrosion, 210 
Niobium-tantalum-vanadium alloys 
coatings for, 48 
use in brazing, 113 
Niobium-thorium alloys 
hot hardness, 183 
Niobium-tin alloys 
crystallography and phase studies, 97 
Niobium-titanium alloys 
local order, 150-51 
strength, 151 
Niobium-titanium oxide 
crystal structure, 220 
Niobium-titanium-vanadium alloys 
coatings for, 48 
corrosion, 29 
elasticity, 94 
shear modulus, 94 
use for brazing, 150 
Niobium-titanium-vanadium alloys 
(silicide-coated) 
oxidation, 144 
Niobium tubing (Be-clad) 
fabrication, 20 
Niobium-tungsten alloys 
corrosion, 146 
mechanical properties, 148 
oxidation, 143 
Niobium-tungsten-zirconium alloys 
coatings for, 48 
Niobium-uranium alloys 
corrosion, 60 
lattice parameters, 176-77 
phase studies, 120, 177 
transformation, 59-60 
Niobium-uranium-zirconium alloys 
corrosion, 60 
properties, 2 
transformation, 60 
Niobium-vanadium alloys 
deformation, 96 
use for brazing, 229 
Niobium-zirconium alloys 
brittleness, H effects on, 214 
compatibility with UC, 11 
contamination in vacuum systems, 150 
corrosion, 30-31, 90, 210-11 
electrical resistivity, 150 
emittance, total hemispherical, 150 
hardness, 94 
H solubility in, 137 
oxidation, 206 
stress-corrosion cracking, 210 
welds, thermoelectric testing of, 232 
Niobium-zirconium alloys (irradiated) 
strength of hydrided, 81 
Niobium-zirconium alloys (Mo-coated) 
preparation, 109 
Niobium-zirconium alloys (Ni-coated) 
properties, 166 
scaling, 227-28 
Nitrides 
preparation of ultrahigh-purity, 154 
Nitrides (Group 4a, 5a, and 6a) 
properties and purification, 41 
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Nitrides (refractory) 
constitution, 68 
entropies, 40 
properties, 68 
Nondestructive testing, 48-49, 115-17, 
171-72, 231-32 
Geneva Conference papers, 54-55 
Nuclear poisons, 24-25, 83-85, 139-41, 
204-5 


o 


Oak Ridge Research Reactor 
water chemistry of pressurized-water 
loop, 207 
Organic Moderated Reactor Experiment 
corrosion of SS-clad fuel, 28 
Oxide particles (PyC-coated)(irradiated) 
properties, 7 
Oxides 
preparation of ultrahigh-purity, 154 
use in control rods, 25 
vibratory compaction, 107 
Oxides (refractory) 
entropies, 40 
Oxygen-plutonium system 
phase studies, 5, 124 
Oxygen-plutonium system (self-irradiated) 
damage, 5 
Oxygen-samarium-tungsten system 
phase studies, 143 
Oxygen-tantalum-titanium-zirconium 
system 
phase studies, 38 
Oxygen-titanium-tungsten system 
phase studies, 143 
Oxygen-tungsten system 
phase studies, 143 


Palladium-tantalum alloys 
phase studies, 37-38 
Palladium-tungsten alloys 
phase studies, 37 
Palladium-uranium alloys 
phase studies, 2-3, 60-61 
Particles 
compaction, 227 
Phosphide coatings 
oxidation, 144 
Piezoelectrics 
hot isostatic pressing, 227 
Piping 
rupture in water-cooled reactors, 148-49 
Plating 
by vapor deposition, 47 
electro-, 107-8 
Platinum 
oxidation, 89 
Platinum-plutonium alloys 
phase studies, 122 
Platinum-rhodium alloys 
oxidation, 89 
Platinum-tantalum alloys 
phase studies, 37-38 
Platinum-tungsten alloys 
interdiffusion, 39 
Platinum-zirconium alloys 
H pickup, 206 
Plutonium 
crystallography, 122 
deformation, 123 
diffusion in Mg, 97, 123 
diffusion in Mg alloys, 123 
fracture, 61 
phase transformation, 3, 61, 122 
physical metallurgy, 122 


INDEX, VOLUME 8 


self-diffusion, 123, 179 
solubility in UzTi, 179 
Plutonium (irradiated) 
electrical resistivity , annealing 
effects on, 191 
Plutonium (molten) 
W solubility in and vapor pressure, 179 
Plutonium alloys 
melting points, 122 
phase studies, 178-79 
phase transformation, 61, 122 
Plutonium arsinide 
properties, 63 
Plutonium boride 
preparation, 124 
Plutonium carbide 
constitution, 68 
preparation by sol-gel process, 11 
properties, 68 
Plutonium carbide-uranium carbide system 
compatibility with SS (316L), 124 
thermal conductivity, 11 
Plutonium compounds 
physical properties, 63 
solubility, 63 
use as fuel, potential, 63 
Plutonium dioxide 
preparation by sol-gel process, 11 
reaction with PuN, 5, 63 
reaction with SS(304), 63 
thermal expansion, 4 
thermal reduction, stabilization 
against, 183 
Plutonium dioxide-stainless steel 
dispersions 
density, 125 
fabrication, 184 
Plutonium dioxide-stainless steel 
dispersions (irradiated) 
stability, 184 
Plutonium dioxide-stainless steel (304) 
dispersions 
preparation, 183 
Plutonium dioxide-stainless steel (304) 
dispersions (irradiated), 183 
Plutonium dioxide-thorium dioxide 
system 
stability in H, 123 
Plutonium dioxide-tungsten-uranium dioxide 
dispersions 
properties, 7 
Plutonium dioxide-uranium dioxide 
dispersions 
properties, 7 
Plutonium dioxide-uranium dioxide mix- 
tures (irradiated) 
solid-solution formation, 183 
Plutonium dioxide-uranium dioxide powder 
(Zy-clad) 
vibrational compaction, 227 
Plutonium dioxide-uranium dioxide rods 
preparation, 165 
Plutonium dioxide-uranium dioxide rods 
(Zy-2-canned) 
preparation, 164-65 
Plutonium dioxide-uranium dioxide- 
stainless steel (316L) dispersions 
preparation and properties, 184 
Plutonium dioxide-uranium dioxide sy stem 
electrical resistivity, 63 
phase studies, 124 
sintering, 63 
Plutonium dioxide-uranium dioxide- 
zirconium dispersions 
properties, 7 
Plutonium monoboride 
preparation, 124 
Plutonium monocarbide 
preparation, 183 
properties, 4 


243 


Plutonium monocarbide-plutonium 
mononitride system 
preparation and properties, 5 
Plutonium monocarbide-plutonium 
monoxide system 
preparation, 124 
Plutonium monocarbide powder 
sintering, 4 
Plutonium monocarbide-uranium mono- 
carbide pellets 
preparation, 4 
Plutonium monocarbide-uranium mono- 
carbide system 
preparation, 123, 183 
Plutonium mononitride 
melting point, 69 
preparation, 123 
reaction with PuOd, 5, 63 
reactions, chemical, 63 
solid solubility with ThN, TiN, and 
ZrN, 5 
stability, 63 
volatility, 5 
Plutonium mononitride (irradiated) 
conversion to powder, 5 
Plutonium mononitride powder 
sintering, 183 
Plutonium mononitride systems 
reactions, chemical, 63 
Plutonium mononitride-uranium mono- 
nitride system 
volatility, 5 
Plutonium mononitride-zirconium mono- 
nitride system 
preparation, 183 
Plutonium monophosphide 
lattice parameters, 124 
Plutonium monophosphide powder 
preparation, 124 
Plutonium monosulfide 
lattice parameters and thermal expan- 
sion, 124 
Plutonium monosulfide powder 
preparation, 124 
Plutonium monoxide 
preparation, 63, 124 
Plutonium monoxide-uranium monoxide 
system 
preparation, 63, 183 
Plutonium nitride 
constitution, 68 
fabrication, 63 
preparation, 63 
properties, 41, 68 
purification, 41 
Plutonium nitride-uranium nitride system 
preparation, 123 
Plutonium nitride-uranium nitride system 
(irradiated) 
reaction with SS(304), 63 
Plutonium oxide 
electrodeposition, 108 
properties, thermodynamic, 63 
Plutonium oxide-uranium oxide couples 
interdiffusion, 5 
Plutonium phosphide 
properties, 63 
Plutonium-plutonium mononitride system 
phase studies, 5 
Plutonium-scandium alloys 
phase studies, 3, 123, 178 
Plutonium sesquioxide 
compositional range, 183 
phase studies, 63 
Plutonium sesquioxide-uranium dioxide 
system 
phase studies, 63 
Plutonium silicide 
properties, 63 
Plutonium-silicon system 
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phase studies, 123 
Plutonium single crystals 
preparation, 61 
Plutonium suboxides 
thermal conductivity, 183 
Plutonium-thorium alloys 
electrical resistivity, 5 
phase studies, 63-64 
thermal expansion, 5 
Plutonium-thorium-uranium alloys 
phase studies, 63-64 
Plutonium-titanium-uranium alloys 
casting, 45 
phase studies, 121-22, 179 
properties, 121-22 
strength, compressive, 180 
Plutonium trialuminide 
polymorphic transformations, 183 
Plutonium-uranium alloys 
ignition, 3 
Plutonium-uranium-fissium alloys 
jacketed) (irradiated) 
damage, 180 
Plutonium-uranium-fizzium alloys 
compatibility with cladding materials, 4 
compatibility with Ti-V alloy, 62 
creep, compressive, 62 
transformation, 62 
Plutonium-uranium-vanadium alloys 
casting, 45 
Plutonium-uranium-zirconium alloys 
properties, 121-22 
Poisons (nuclear), 24-25, 83-85, 139-41, 
204-5 
Porcelains 
heat transfer, effects of high-rate, 99 
Potassium (molten) 
corrosive effects, 90-91, 211-12 
metal solubility in, 209 
Potassium fluoride (irradiated) 
Ar diffusion in, 15 
Potassium-sodium alloys 
(see NaK) 
Praseodymium 
electrodeposition, 165 
Pyrolytic carbon 
(see Carbon (pyrolytic) and Graphite 
(pyrolytic)) 
Pyrolytic tungsten 
vapor deposition, 108 
Pyrolytic tungsten coatings 
development, 109 
Pyrolytic zirconium monocarbide 
properties, 99 





Radium 
diffusion in graphite, 39 
Rare-earth borides 
use in control rods, 25 
Rare-earth cermets 
review, 219-20 
Rare-earth oxides 
use in control rods, 25 
Rare earths 
effects on Zr, 97 
electrodeposition, 165 
properties, 97 
Reactor components 
joining, 171 
Reactors (water-cooled) 
pipe rupture, 148-49 
Refractories 
(see also Alloys (refractory) and 
Metals (refractory)) 
coating of, 48, 209 
corrosion, 146 
crushing, electrohydraulic, 41 
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handbook, 39 
thermal properties, 218 
Ti carbide deposition on, 48 
Refractories (metal-coated) 
preparation, 108-9 
Refractory borides 
entropies and heats of formation, 40 
Refractory carbides 
constitution, 68 
entropies, 40 
heats of formation, 40 
properties, 68 
Refractory metal alloys 
contamination in vacuum, 38-39 
Refractory nitrides 
constitution, 68 
entropies, 40 
properties, 68 
Refractory oxides 
entropies, 40 
René 
brazing, 113 
Rene 41 
welding, 229, 231 
Rhenium 
bibliography, 96-97 
corrosion, 146 
electrical resistivity, 150 
electrodeposition, 228 
emittance, total hemispherical, 150 
hot isostatic pressing, 226 
mechanical properties, 218 
oxidation, 218 
stress-rupture properties, 91 
thermal properties, 218 
Rhenium alloys 
bibliography, 96-97 
Rhenium powder 
bonding, pressure, 106 
Rhenium-ruthenium-tungsten alloys 
use for brazing, 229 
Rhenium-tantalum alloys 
fracture, 151 
Rhenium-thorium dicarbide system 
phase studies, 129 
Rhenium-thorium dioxide-tungsten system 
tensile properties, 214 
Rhenium-tungsten alloy tubing 
fabrication, 106 
preparation, 163 
Rhenium-tungsten alloys 
brazing, 229 
corrosion, 146 
creep, 214 
creep-rupture properties, 156 
drawing, 225 
ductility, 163 
extrusion, 46, 225 
mechanical properties, 148 
melting, 106 
oxidation, 29 
preparation, 46, 105-6 
properties, 37 
sleeve production, 225 
stress-rupture properties, 91 
tensile properties, 214 
vapor deposition, 47, 108, 166 
Rhenium-tungsten alloys (irradiated) 
creep-rupture properties, 156-57 
ductility, 157 
Rhenium-tungsten tubing 
extrusion, 46 
Rhodium-tantalum alloys 
phase studies, 37-38 
Rhodium-tungsten alloys 
interdiffusion, 39 
use for brazing, 229 
Ruthenium 
corrosion, 211-12 
Rutheni tungsten alloys 





use for brazing, 229 
Ruthenium-uranium alloys 
phase studies, 177 


Samarium oxide 
hardness and melting point, 25 
Samarium-tungsten alloys 
oxidation, 143 
Santowax OM 
corrosive effects, 30 
Sapphire 
corrosion of synthetic, 211 
Shippingport Pressurized Water Reactor 
blanket fuel rod corrosion, 27 
Silicide coatings 
behavior on refractory metals, 166 
formation, 48 
repair, 48 
Silicides 
oxidation, 88-89 
Silicon 
corrosion, 30 
Silicon carbide 
crushing, electrohydraulic, 41 
Silicon coatings 
for refractories, 209 
Silicon dioxide (irradiated) 
expansion, 220 
Silicon dioxide whiskers 
preparation, 108 
Silicon monocarbide 
compatibility with UO2, 189 





Silicon monocarbide (irradiated) 
expansion, 220 
Silicon nitride crystals 
preparation, 108 
Silicon-titanium system coatings 
for refractories, 209 
Silicon-uranium rods 
rolling, 45 
Silicon-uranium system 
hot hardness, 58-59 
microstructure, 58-59 
phase studies, 58 
Silver 
diffusion in graphite, 39 
Silver (molten) 
corrosive effects, 146, 211-12 
Silver-silver systems 
surface diffusion, 154 
Silver-thorium alloys 
eutectics, 183 
Sodium 
effects on mechanical properties of 
SS(316), 209-10 
effects on mechanical properties of 
steel (Cr-Mg), 210 
Sodium (molten) 
corrosive effects, 29-31, 90, 145, 210-12 
Sodium alloys 
(see NaK) 
Sodium-cooled reactors 
materials for, 31 
Stainless steel 
boronizing, 228 
carburization, 90 
compatibility with Eu oxides, 84 
compatibility with Pu-Ti-U alloys, 121 
compatibility with U carbides, 11 
compatibility with UO,, 189 
corrosion, 27-28, 30-31, 86-87, 147, 207 
corrosion products, 87 
corrosion resistance, B effects on, 24 
electroplating on, 165 
fabrication, manual of, 149 
fatigue detection using ultrasonics, 232 
joining, 171 
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mechanical properties, B effects on, 24 
metallurgical stability, 36 
oxidation, 87 
properties, manual of, 149 
reaction with UC, 69 
reaction with UN, 130 
stress-corrosion cracking, 87 
tensile properties, Cs effects on, 211 
weight loss in vacuum systems, 150 
Stainless steel (17-4 PH) 
corrosion, 28, 211 
stainless steel (17-7 PH) 
corrosion, 211 
Stainless steel (18-8) 
corrosion, 27 
stainless steel (18-10) 
corrosion, 207 
Stainless steel (302) 
tensile properties, Cs effects on, 211 
Stainless steel (304) 
compatibility with B,C, 205 
corrosion, 31, 143, 207 
creep, 212-13 
creep-rupture properties, 36 
reaction with PuO:, 63 
stress-corrosion, 28, 143 
thermal-stress fatigue, 212 
welding, 168 
Stainless steel (304) (irradiated) 
corrosion, 30, 87, 143 
mechanical properties, 30 
properties, 155 
reaction with PuN-UN system, 63 
tensile properties, 100 
Stainless steel (304L) 
thermal-stress fatigue, 212 
ultrasonic testing, 171 
welding to Al alloy (6061), 115 
Stainless steel (304L) tubing 
eddy-current testing, 232 
Stainless steel (310) (irradiated) 
corrosion, 143 
Stainless steel (316) 
compatibility with C-Pu-U system, 4 
corrosion, 145-47, 210-11 
creep properties, 150 
mechanical properties, 145, 209-10 
welding, 230 
Stainless steel (316L) 
compatibility with Pu carbide-U 
carbide system, 124 
Stainless steel (321) 
welding, laser, 229 
Stainless steel (347) 
corrosion, 146-47 
Stainless steel (347)(irradiated) 
corrosion, 30 
mechanical properties, 30, 33 
Stainless steel (347)-uranium dioxide 
dispersions (SS(347)-clad) 
fabrication, 6 
Stainless steel (347)-uranium dioxide 
dispersions (SS(347)-clad) (irradiated) 
damage, 65 
Stainless steel (347)-uranium dioxide 
(sol-gel) dispersions 
fabrication and structure, 65 
Stainless steel (348) 
corrosion products, 87 
Stainless steel (348) (irradiated) 
corrosion, 143 
properties, 155 
Stainless steel (403) 
thermal-stress fatigue, 212 
Stainless steel (430) 
compatibility with B,C, 205 
Stainless steel (440C) 
welding, laser, 229 
Stainless steel (4340) 
ultrasonic testing, 171 
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Stainless steel (A-286)(irradiated) 
mechanical properties, 33 
Stainless steel (AM-350) 
corrosion, 211 
Stainless steel (austenitic) 
corrosion, 28 
thermal-stress fatigue, 212 
Stainless steel (austenitic) (irradiated) 
ductility, 155 
stress-rupture properties, heat treat- 
ment effects on, 221 
Stainless steel (irradiated) 
properties, 87, 221 
Stainless steel (martensitic) 
thermal-stress fatigue, 212 
Stainless steel plates 
ultrasonic testing of thin, 49 
Stainless steel-plutonium dioxide-uranium 
dioxide dispersions 
properties, 7 
Stainless steel tubing (Be-clad) 
fabrication, 20 
Stainless steel-uranium dioxide dispersions 
fabrication, 65 
preparation, 125 
structure, 65 
thermal cycling, 125 
Stainless steel-uranium dioxide dispersions 
(irradiated) 
properties, 65 
Stainless steel-uranium dioxide dispersions 
(SS-clad) 
roll bonding, 46-47 
Steel 
boronizing, 228 
corrosion, 27 
embrittlement by plastic fatigue, 213 
Nb use in, 151 
tempering effects, 149 
welding to Al alloys, 115 
Steel (1151) 
welding, laser, 229 
Steel (4130) 
compatibility with ByC, 205 
Steel (4130)(irradiated) 
corrosion and mechanical properties, 30 
Steel (A-212) 
ultrasonic testing, 171 
Steel (A-302B) 
thermal-stress fatigue, 212 
Steel (A-302B) (irradiated) 
ductile-brittle transition temperature, 
220 
fatigue, 33 
stability, stress effects on, 220-21 
transition temperature, 100 
Steel (A-387D) 
thermal-stress fatigue, 212 
Steel (alloy) 
embrittlement, 35-36 
Steel (Al-Cr-Mo) 
corrosion, 28 
Steel (AMM02, grade S)(irradiated) 
mechanical properties, 33 
Steel (APS 10M4) 
corrosion, 28 
Steel (austenitic) 
corrosion, 30 
Nb carbide precipitation in, 151 
Steel (carbon) 
boronizing, 228 
corrosion, 27-28 
Steel (carbon)(irradiated) 
corrosion, 30 
damage recovery, 220 
mechanical properties, 30, 220 
transition temperature, 33 
wear resistance, 221 
Steel (Cr) 
boronizing, 228 
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Steel (Cr-Mg) 
mechanical properties, Na effects on, 
210 
Steel (Cr-Mo) 
corrosion, 29-30, 145 
mechanical properties, 145 
oxidation, 88 
Steel (Cr-Mo-Ti) 
corrosion, 210 
Steel (Croloy 2 1/4) 
corrosion, 145 
thermal-stress fatigue, 212 
Steel (Croloy 9M) 
corrosion, 146-47 
Steel (DFOV 4S, grade V) (irradiated) 
mechanical properties, 33 
Steel (ferritic) 
corrosion, 30 
Steel (ferritic) (irradiated) 
damage recovery, 220 
ductile-brittle transition temperature, 
220 
mechanical properties, 220 
toughness, 100 
Steel (high-strength) 
_ welding, 170-71 
Steel (irradiated) 
embrittlement measurement, 220 
Steel (low-alloy) 
corrosion, 27 
Steel (low-alloy)(irradiated) 
transition temperature, 33 
Steel (low-carbon) 
corrosion, 210-11 
Steel (low-carbon)(irradiated) 
annealing effects and mechanical 
properties, 220 
Steel (Mn-Mo)(irradiated) 
mechanical properties, 33 
Steel (maraging) 
welding, 168, 171 
Steel (mild) 
corrosion, 29 
explosive drilling and welding, 231 
ferrite grain growth in, 151 
Steel (mild)(irradiated) 
annealing effects and mechanical 
properties, 220 
Steel (Mo)(irradiated) 
embrittlement, 33 
Steel (refractory-metal-coated) 
preparation, 228 
Steel piping 
rupture in water-cooled reactors, 148-49 
Structural materials, 27-41, 86-100, 
142-60, 206-22 
Geneva Conference papers, 55 
summary for FARET, 147 
Sulfur-uranium system 
phase studies, 190 
Superalloys 
hot isostatic pressing, 226 
Nb use in, 151 
weight loss in vacuum systems, 150 
welding, 230 
Systems for Nuclear Auxiliary Power 
nondestructive determination of 235U 
in fuel, 49 


T-111 
bonding, diffusion, 168 
corrosion, 146 
electrical resistivity, 150 
emittance, total hemispherical, 150 
stress-rupture properties, 93 
welding, 112, 150, 168 

T-111 (Al-Sn-coated) 
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preparation, 144 
Tantalum 
bibliography, 96-97 
boronizing, 48 
brazing, 113, 229 
brazing alloys for, 168, 170 
compatibility with UO2, 189 
corrosion, 30, 89-90, 145-46 
diffusion in, 98 
electrodeposition, 108, 228 
flow stress, 96 
hardness, 96 
hot isostatic pressing, 226 
mechanical properties, 218 
%5Nb diffusion in, 98 
oxidation, 208, 218 
O gettering effects on Fe solubility 
in molten K, 209 
preferred orientation, 216 
reactions with CO, and CO, 208 
solubility in molten K, 209 
solubility in molten Sn, 145 
strength, 96 
stress-rupture properties, 93 
tensile properties, Cs effects on, 211 
thermal expansion, 96 
thermal properties, 218 
use for brazing, 229-30 
vapor deposition, 47 
Tantalum (carbide-coated) 
corrosion, 179 
Tantalum (Ir-coated) 
feasibility, 209 
Tantalum (phosphide-coated) 
oxidation, 144 
Tantalum alloys 
(see also T-111) 
bibliography, 96-97 
development, 96 
fabrication, 225 
oxidation, 208 
Re effects on faulting, 151 
Tantalum alloys (carbide-coated) 
corrosion, 179 
Tantalum alloys (Cr-Si-Ti-coated) 
feasibility, 209 
Tantalum alloys (coated) 
preparation, 109 
Tantalum alloys (slurry-coated) 
preparation, 144 
Tantalum alloys (V-modified disilicide- 
coated) 
feasibility, 209 
Tantalum carbide 
bonding, pressure, 106 
Tantalum foils 
bonding to Mo-Ti alloys and W 
pressure, 47 
Tantalum monocarbide 
thermal expansion, 40 
Tantalum monocarbide-tungsten single 
crystals 
tensile properties, 214 
Tantalum monocarbide-zirconium mono- 
carbide system 
thermal expansion, 40 
Tantalum powder 
bonding, pressure, 106 
Tantalum-titanium-vanadium alloys 
use in brazing, 113, 150 
Tantalum-tungsten alloy single crystals 
tensile properties, 214 
Tantalum-tungsten alloys 
bonding, pressure, 164 
brazing, 48, 229 
coatings for, 48 
corrosion, 30, 146, 210 
fabrication, 225 
mechanical properties, 148 
stress-rupture properties, 91 
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tensile properties, 214 
welding, 167-68 
Tantalum-tungsten alloys (Al-Sn-coated) 
preparation, 144 
Tantalum-tungsten alloys (V-modified 
disilicide-coated) 
preparation, 144-45 
Tantalum-tung: zirconium alloys 
fabrication, 225 
phase studies, 37 
TD 
(see Nickel alloys (TD)) 
Techneti tungsten alloys 
preparation, 226 
Television 
use of x-ray-sensitive, for position 
determination, 49 
Tellurium (molten) 
corrosive effects, 212 
Testing (nondestructive), 48-49, 115-17 
171-72, 231-32 
Geneva Conference papers, 54-55 
Third International Conference on the 
Peaceful Uses of Atomic Energy 
materials information presented, 52-56 
Thorium 
diffusion in graphite, 39, 186-87 
hot hardness, 183 
vapor deposition, 108 
welding, use of Zr in, 5 
Thorium alloys 
corrosion, 184 
eutectics, 183 
hot hardness, 183 
Thorium aluminide 
properties, 124 
Thorium beryllide 
properties, 124 
Thorium beryllide-uranium beryllide 
system 
properties, 124 
Thorium carbide 
constitution and properties, 68 
Thorium carbide-uranium carbide particles 
(PyC-coated) 
compatibility with water vapor, 187 
Thorium ceramics 
preparation of ultrahigh-purity, 154 
Thorium dicarbide 
electrical resistivity, 129 
preparation by sol-gel process, 11-12 
properties, 124 
Thorium dicarbide spheres 
preparation and properties, 189 
Thorium dicarbide-uranium dicarbide 
particles (PyC-coated) (irradiated) 
behavior, 7, 67, 127 
stability, 185 
Thorium dicarbide-uranium dicarbide 
system 
phase studies, 68-69 
properties, 124, 190 
Thorium dioxide 
bonding to W, pressure, 47 
preparation by sol-gel process, 11-12 
Thorium dioxide (irradiated) 
Xe diffusion in, 15 
Thorium dioxide microspheres (PyC- 
coated) 
interactions, 12 
Thorium dioxide particles (PyC-coated) 
compatibility, 8 
Thorium dioxide spheroids 
preparation, 189 
Thorium dioxide-tungsten system 
density, 46 
extrusion, 46 
preparation, 46 
tensile properties, 214 
Thorium dioxide-uranium dioxide micro- 








spheres (PyC-coated) 
interactions, 12 
Thorium dioxide-uranium dioxide 
particles (PyC-coated)(irradiated) 
behavior, 7, 67 
stability, 185 
Thorium dioxide-uranium dioxide pellets 
fabrication, 68 
Thorium dioxide-uranium dioxide powder 
sintering, 10 
vibratory compaction, 10, 107 
Thorium dioxide-uranium dioxide system 
preparation by sol-gel process, 12 
Thorium dioxide-uranium dioxide system 
(irradiated) 
fission-gas release, stress effects on, 
192 
Thorium monocarbide 
properties, 124 
Thorium monocarbide-uranium mono- 
carbide system 
properties, 124 
Thorium mononitride 
melting point, 69 
preparation by sol-gel process, 12 
solid solubility with PuN, 5 
Thorium phosphide-uranium mono- 
phosphide system 
properties, 129 
Thorium monosilicide 
properties, 124 
Thorium monosilicide-uranium mono- 
silicide system 
properties, 124 
Thorium nitrate 
electrodeposition, 165 
Thorium nitride 
constitution, 68 
properties, 68 
purification, 41 
Thorium oxide 
electrodeposition, 108 
Thorium sesquisilicide 
properties, 124 , 
Thorium sesquisilicide-uranium sesqui- 
silicide system 
properties, 124 
Thorium tetraboride 
properties, 124 
Thorium tetraboride-uranium tetraboride 
system 
properties, 124 
Thorium-thorium dioxide-zirconium 
system 
tensile strength, hot, 63 
Thorium-titanium alloys 
hot hardness, 183 
Thorium-uranium alloys 
corrosion, 184 
hot hardness, 183 
Thorium-uranium alloys (Zy-2-clad) 
brazing, use of Be-Zy-2 alloy in, 5-6 
Thorium-uranium-zirconium alloys 
corrosion, 184 
Thorium-uranium-zirconium alloys 
(Zy-2-clad) 
coextrusion, 5 
Thorium-vanadium alloys 
hot hardness, 183 
Thorium-yttrium alloys 
corrosion, 184 
hot hardness, 183 
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melting and casting, 5 
phase studies, 64 
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Tin-uranium alloys (molten) 
corrosive effects, 89 
Tin-vanadium-zirconium alloys, 215 
Titanium 
bonding, pressure, 164 
boronizing, 48 
brazing using, 48 
casting, graphite mold for, 106 
compatibility with Pu-Ti-U alloys, 121 
corrosion, 90 
diffusion in, 154 
electrodeposition, 108 
tensile properties, Cs effects on, 211 
vapor deposition, 166 
welding, laser, 229 
Titanium alloys 
(see also B120VCA) 
tensile properties, Cs effects on, 211 
Titanium carbide 
deposition on refractory metals, 48 
Titanium ceramics 
preparation of ultrahigh-purity, 154 
Titanium diboride 
emissivity and thermal conductivity, 84 
Titanium dioxide 
vapor deposition, 47-48 
Titanium films 
formation on ceramics, 166-67 
Titanium foils 
bonding to Mo-Ti alloys and W pres- 
sure, 47 
Titanium mononitride 
hydriding, 201 
solid solubility with PuN, 5 
Titanium mononitride-uranium mononitride 
system 
phase studies, 11, 130 
Titanium-tungsten alloys 
oxidation, 143 
Titanium-uranium intermetallic compounds 
Pu solubility in, 179 
strength, compressive, 180 
Titanium-vanadium alloys 
compatibility with Pu-Ti-U alloys, 121 
compatibility with Pu-U-Fz alloys, 4, 62 
consolidation, 225-26 
corrosion, 30 
fabrication, 225-26 
preparation, 46 
use in brazing, 48 
Titani at, 
hardening, 215 
Transition metal borides 
use in control rods, 25 
Transition metals 
pack boronizing of, 48 
Tungsten 
bibliography, 96-97 
bonding, pressure, 47, 164 
boronizing, 48 
brazing, 229 
compatibility with UO2, 189 
corrosion, 146, 211 
creep, 214 
drawing, 46 
ductile-brittle transition, 217 
ductility, 95 
electrodeposition, 228 
electroplating on, 165 
extrusion, 46, 225 
fabrication, 105 
grain growth, 204 
hardness, 96 
hot isostatic pressing, 226 
interaction with Nb carbide, 96 
mechanical properties, 37, 218 
oxidation, 29, 88, 143, 208, 218 
Solubility in molten Pu, 179 
strength, 96 
tensile properties, 214 
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tensile properties, Cs effects on, 211 
tensile strength, 95 
thermal expansion, 96 
thermal properties, 218 
vapor deposition, 47-48, 109, 166 
welding, 168 
yield-point return, 95-96 
Tungsten (irradiated) 
mechanical properties, 156-57 
Tungsten (phosphide-coated) 
oxidation, 144 
Tungsten (pyrolytic) 
vapor deposition, 108 
Tungsten (Re-coated) 
preparation, 228 
Tungsten (silicide-coated) 
oxidation, 88 
Tungsten (Si carbide-coated) 
oxidation, 109 
Tungsten (Si-W-coated) 
corrosion and preparation, 144 
Tungsten (Si-W, Ti, Zr-coated) 
corrosion and preparation, 144 
Tungsten alloys 
bibliography, 96-97 
development, 96 
ductility, 37 
mechanical properties, 148 
oxidation, 208 
Tungsten carbide 
bonding, pressure, 106 
corrosion, 211 
Tungsten coatings 
for graphite, 166 
uses, 166 
Tungsten coatings (pyrolytic) 
development, 109 
Tungsten couples 
heat treatment, 47 
Tungsten powder 
bonding, pressure, 106 
Tungsten silicide 
corrosion, 89 
Tungsten single crystals 
Re diffusion in, 219 
self-diffusion in, 219 
tensile properties, 214 
Tungsten systems 
strength, 37 
Tungsten tubing 
fabrication, 105-6 
Tungsten-uranium dioxide dispersions 
fabrication, preparation and tensile 
properties, 6 
TZM 
bonding, diffusion, 168 
brazing, 48 
coatings for, 209 
contamination in vacuum systems, 150 
corrosion, 89-91, 146 
creep, 214 
extrusion, 163 
O contamination in vacuum, 38 
welding, 167 


Ultrasonic testing 
(see Nondestructive testing) 
Uranium, 119 
analysis, X-ray, 119 
annealing effects, 1, 175-76 
casting, 163-64 
chemical properties, 176 
corrosion, 71, 175-76 
creep, activation energy for, 1 
diffusion in, 154 
diffusion in graphite, 39 
diffusion in Fe alloys, 153 
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ductile-brittle transition, 175-76 
ductility, annealing effects on, 1 
fracture, annealing effects on, 1 
grain size effects, 57 
grain size ultrasonic measurement, 48-49 
hot hardness, 120 
H content, 1 
intermetallic compound precipitation in 
adjusted, 177 
loading rate effects, 57 
nitriding, 189 
oxidation, 13 
physical metallurgy, 175-76 
physicochemical properties, 176 
plastic deformation effects, 57 
polygonization, 175-76 
production, 176 
reaction with steam, 13-14 
stacking faults, 175-76 
tensile properties, 57 
texture, quench-induced, 175 
thickness change detection, 171-72 
transition temperature, 57 
welding, 113, 168 
Uranium (Al-clad) 
bonding, 226 
Uranium (ferrous metal-clad) 
roll bonding, 47 
Uranium (irradiated) 
behavior, 57 
defects, annealing effects on, 191 
dislocation loops, 131 
electrical resistivity, 191 
growth, anisotropic, 57 
Kr diffusion, 131 
mass transport by fission fragments. 14 
swelling, 14-15, 119, 130-31, 175, 191 
tensile creep ductility, 175 
U ejection, 190-91 
Xe diffusion, 131 
Uranium (metal-coated) 
failure, 175 
Uranium (Nb-coated) 
preparation, 228 
Uranium (U Al3-coated) 
oxidation, 175 
Uranium-233 (irradiated) 
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Uranium-235 
nondestructive determination in fuels, 49 
Uranium alloys, 119 
cracking, tempering effects on, 164 
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mechanical properties, 120 
particle size in, 176 
Uranium alloys (ferrous metal-clad) 
roll bonding, 47 
Uranium alloys (irradiated) 
growth, 57 
swelling, 130 
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system 
phase studies, 68 
Uranium billets 
hole broaching and scalping, 45 
Uranium carbide powder 
preparation, 130 
sintering, 70 
Uranium carbides 
compatibility with cladding materials, 11 
constitution, 68 
creep, 11 
data manual, 127 
melting, 70 
preparation by sol-gel process, 11 
properties, 68 
technology, 10 
Uranium ceramics 
data manual, 127 
Uranium compounds 
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chemical and physicochemical 
properties, 176 
Uranium dicarbide 
precipitation in UC single crystals, 129 
thermal conductivity, 69 
Uranium dicarbide (irradiated) 
fission product release, 131 
Uranium dicarbide particles (PyC-coated) 
(irradiated) 
behavior, 7, 67, 127 
stability, 185 
Uranium dicarbide-uranium dioxide system 
phase studies, 129 
Uranium dioxide 
ByC addition to fuel, 204 
compatibility with reactor materials, 189 
crushing of sintered, electrohydraulic, 41 
density of sintered, oxide addition effects 
on, 68 
grain growth, 67 
preparation of granular, 10 
reaction with Al, 9-10 
thermal conductivity, 127, 189 
thermal conductivity of sintered, 67 
thermochemical deposition, 68 
vapor deposition, 228 
vapor pressure, 128 
Uranium dioxide (irradiated) 
damage in thin layers, 132 
fission-product behavior in, 127-28, 
131-32 
fission-product release, 187-89, 192-93 
melting point, 67, 132 
refabrication, 129 
swelling, 14 
U formation in, 9 
Xe diffusion in, 15 
Uranium dioxide (SS-clad) 
bonding, roll, 226 
fabrication, 10 
vibratory compaction, 107 
Uranium dioxide (Zy-2-clad) 
fabrication, 10 
vibratory compaction, 107 
Uranium dioxide (Zy-2-clad)(irradiated) 
reaction with water, 13 
Uranium dioxide disks 
fabrication, 10 
Uranium dioxide particles 
impaction, 68 
preparation of spheroidal, 128-29 
Uranium dioxide particles (AlzO3-coated) 
preparation and structure, 126 
Uranium dioxide particles (BeO-coated) 
preparation, 185 
Uranium dioxide particles (PyC-coated) 
compatibility, 8 
size, 126 
Uranium dioxide particles (PyC-coated) 
(irradiated) 
properties, 7, 67, 126, 185-86 
Uranium dioxide pellets 
fabrication with controlled B content, 187 
N diffusion in, 67 
preparation, 129 
Uranium dioxide pellets (Cr-Ni alloy- 
coated) 
preparation, 65, 67 
Uranium dioxide powder 
bonding, pressure, 106 
compaction, vibratory, 67-68, 129 
He solubility in, 9 
production, 129 
sintering, 187 
Uranium dioxide single crystals 
preparation, 187 
thermal expansion, 9 
Uranium dioxide single crystals (irradiated) 
bubble diffusion in, 192 
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damage, 192 
fission-gas release, 9 
rare-gas release, 192 
Xe diffusion in, 15 
Uranium dioxide-zirconium diboride 
pellets 
fabrication, 84 
interactions, 85 
properties, 84-85 
Uranium dioxide-zirconium dioxide system 
fabrication, phase studies, and physical 
properties, 10 
Uranium dioxide-zirconium hydride powder 
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bibliography, 21 
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fission product release, 22-23 
Uranium monocarbide 
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preparation, 12-13 
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reaction with SS, 69 
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behavior, 69-70 
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preparation, 130 
sintering, 70, 189 
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rare-gas release, 192 
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carbide system 
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Uranium mononitride 
decomposition pressure, 11 
melting point, 69 
preparation, 12, 189 
preparation of cast, 71 
properties, 130 
properties of cast, 71 
reactions with metals and alloys, 130 
structure, 71 
volatility, 5 F 
Uranium mononitride (irradiated) 
133Xe release, 130 
Uranium mononitride particles (PyC- 
coated) 
temperature range, 126 
Uranium mononitride powder 
sintering, 70-71, 189 
Uranium mononitride-zirconium mono- 
nitride system 
phase studies, 11, 130 
Uranium nitrate 
electrodeposition, 165 
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data manual, 127 


properties, 41, 68 Ytterbir 
purification, 41 preps 
Uranium ores Yttrium 
processing, 176 corre 
Uranium oxides Yttrium 
data manual, 127 thern 


electrodeposition, 108 dur 





hot isostatic pressing, 227 Yttriun 
optical properties, 189 preps 
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eddy-current diffusion in, 49 
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Ytterbium ceramics 
preparation of ultrahigh-purity, 154 
Yttrium 
corrosion, 89 
Yttrium beryllide 
thermal dissociation, Be vaporization 
during, 80 
Yttrium ceramics 
preparation of ultrahigh-purity, 154 
Yttrium deuteride 
thermodynamic properties, 81 
Yttrium hydride 
dissociation pressure and heat of 
formation, 22 
Yttrium oxide 
tensile properties, Cs effects on, 211 
Yttrium-zirconium dioxide system 
oxidation, 206 
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Zinc (molten) 
corrosive effects, 89 
Zircaloy 


corrosion, 86, 206 

electroplating with Cu, 108 

H absorption, 206 

welding to Hf, 24-25 

welding to Inconel 600, explosive, 109-12 
Zircaloy (hydrided) 

tensile properties, 137 
Zircaloy (irradiated) 

oxide on, dissolution of, 142 
Zircaloy-2 

annealing, 93 

brittleness, H effects on, 214-15 

corrosion, 27-28, 86, 148 

creep, 215 

creep-rupture properties, 148 

electroplating Cu on, 165 

fracture, 34-35 

heat treatment, 93 

hydrides in, directional precipitation 

of, 93 

hydriding, 86, 90, 201 

H effects on, 21 

H pickup, 206 

H supercharging, 27 

hydrogenation, 142 

oxidation, 90, 142 

particle-strengthening using Y20s, 149-50 

stress relaxation, 93 

stress rupture, 215 

tensile properties, 156 

texture, 93 

thermal-stress fatigue, 212 
Zircaloy-2 (hydrided) 
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fracture, 137 
Zircaloy-2 (irradiated) 
burst properties, 101 
corrosion, 27, 142 
strength of hydrided, 81 
tensile properties, 101, 156 
Zircaloy-2 powder 
corrosion, 142 
Zircaloy-2 tubing 
stress during vibratory compaction, 227 
Zircaloy-2 tubing (irradiated) 
mechanical properties, 33-34 
Zircaloy-4 
annealing, 93 
bending-fatigue strength, 215 
strengthening, 93-94 
Zircaloy-4 (irradiated) 
burst properties, 101 
hydriding, 142 
tensile properties, 101 
Zirconium 
bonding, pressure, 164, 227 
compatibility with Pu-Ti-U alloys, 121 
compatibility with UO,, 189 
corrosion, 31, 90 
crystal structure, 97 
diffusion in, 98, 154 
dispersion-strengthening, 150 
electrodeposition, 228 
H pickup, 206 
H solubility in, 80 
Fe diffusion in, 39 
mechanical properties, 97, 215 
%SNb diffusion in beta, 98 
oxidation, 97, 206 
O gettering effects on Fe solubility 
in molten K, 209 
properties, 80 
properties, rare earth effects on, 97 
reaction with UN, 130 
self-diffusion, 97-98 
use in welding Th, 5 
%Zr diffusion in beta, 98 
Zirconium (ferrous metal-clad) 
roll bonding, 47 
Zirconium (irradiated) 
He diffusion in and release, 218 
Zirconium-95 
diffusion in beta Zr, 98 
Zirconium alloys 
brittleness, H effects on, 214-15 
corrosion, 86, 142, 215 
hardening, 215 
hydrogenation, 142 
oxidation, 142 
Zirconium alloys (3Z1) 
compatibility with UC, 11 
Zirconium alloys (ferrous metal-clad) 
roll bonding, 47 
Zirconium alloys (irradiated) 
oxidation, 142-43 
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Zirconium beryllide 
oxidation resistance, 21 
Zirconium boride 
preparation, 40 
Zirconium carbide 
fluorination, oxidation, and preparation, 
40 
Zirconium ceramics 
preparation of ultrahigh-purity, 154 
Zirconium coatings 
failure of, on U, 175 
Zirconium crystals 
H effects on shear stress, 149 
Zirconium diboride 
electrical resistivity, 84 
emissivity, 84 
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oxidation, 25, 40, 84 
production, 84 
thermal conductivity, 84 
Zirconium diboride powder 
sintering, 84 
Zirconium dioxide 
defect structure, 40 
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oxidation, 206 
O diffusion in, 40 
properties, 155 
Zirconium dioxide (CaO-stabilized) 
high-temperature properties, 155 
Zirconium dioxide (irradiated) 
expansion, 220 
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destabilization, 155 
Zirconium dioxide coatings 
development, 67 
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hot pressing, 99 
O adsorption, 98 
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Zirconium halides 
electron diffraction, equilibria, and 
heats of formation, 40 
Zirconium hydride 
bibliography, 21 
bonding, pressure, 107 
neutron interactions, 22 
preparation, 22 
properties, 80-81 
Zirconium martensite 
tempering, 215-16 
Zirconium monocarbide 
heat of formation, 99 
oxidation, 25 
thermal expansion, 40 
Zirconium monocarbide (pyrolytic) 
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solid solubility with PuN, 5 
Zirconium oxide 
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